**Specifications table**TableSubject area*Biotribology*More specific subject area*Lubrication*Type of data*Tables, figure*How data were acquired*Formula calculation*Data format*Raw, Analyzed*Experimental factors*The lubrication film thickness is related to the load and velocity in friction tests.*Experimental features*The lubrication state could be determined by the lubrication film thickness.*Data source location*Shanghai Jiao Tong University*Data accessibility*All data are available within this article*Related research article*C.C. Wang, G.Q. Zhang, Z.P. Li, X.Q. Zeng, Y. Xu, S.C. Zhao, H.X. Hu, Y.D. Zhang, T.H. Ren. Tribological behavior of Ti-6Al-4V against cortical bone in different biolubricants*[@bib1].

**Value of the data**•The data were utilized to be a basis on understanding the tribological behavior under different biolubrication conditions in this main work.•The data can be used to select the suitable lubrications by calculating the thickness of the lubricating film at the range of velocity and load, according to application requirements.•This data will be useful to researchers and scientific community wanting to interpret the variation of tribological behavior under lubrication conditions.

1. Data {#s0005}
=======

This data article presents data on the correlation of the biolubricated film thicknesses and the lubricated states. These data of biolubricated film thicknesses were investigated using the elastohydrodynamic theory [@bib2]. Further, the lubrication state was determined using the Stribeck theory [@bib3] by introducing a proportional coefficient *λ*, related to film thickness and composite surface roughness *R*~a~. The calculated results at the stroke center and stroke end are listed in [Tables 1](#t0005){ref-type="table"} and [2](#t0010){ref-type="table"}, respectively. In addition, the Stribeck curve [@bib3] is shown in [Fig. 1](#f0005){ref-type="fig"}.Table 1The calculated results of proportional coefficient at the stroke center.Table 1*Biolubricants*$h_{\mathit{\min}}$(μm)$\lambda$*PS*5.07 × 10^−5^8.46 × 10^−6^*SBF*5.47 × 10^−5^9.12 × 10^−6^*FBS*5.19 × 10^−5^8.65 × 10^−6^[^1]Table 2The calculated results of proportional coefficient at the stroke end.Table 2*Biolubricants*$h_{E\mathit{\min}}$(μm)$\lambda$*PS*1.01 × 10^−4^1.69 × 10^−5^*SBF*1.09 × 10^−4^1.82 × 10^−5^*FBS*1.04 × 10^−4^1.73 × 10^−5^Fig. 1The Stribeck curve.Fig. 1

2. Experimental design and methods {#s0010}
==================================

In this main work, the lubrication film thicknesses between the bone and Ti--6Al--4V plate interface in three biolubricants of PS, SBF, and FBS were calculated during two periods: stroke center and stroke end [@bib4], [@bib5]. Thus, the lubrication form should be confirmed from the above two periods.

At the stroke center of reciprocation sliding, the lowest load (1 N) and the highest velocity (1 mm/s) are selected within the range of load and velocity in the biolubricants. Further, the corresponding lubricated film thicknesses $h_{\mathit{\min}}$ were calculated by Eq. [(1)](#eq0005){ref-type="disp-formula"}. At the stroke end, based on previous findings [@bib5], the film thickness $h_{E\min}$ at the stroke end is twice as thick as that at the stroke center $h_{\mathit{\min}}$. Thus, the proportional coefficient *λ* at the stroke center and stroke end can be calculated by Eq. [(2)](#eq0010){ref-type="disp-formula"}, respectively$$h_{\mathit{\min}} = 2.789\ \left( {\eta\mu} \right)^{0.65}R^{0.77}{E\prime}^{- 0.44}W^{- 0.21},$$where $\eta$ is the viscosity of the biolubricant; $u$ is the velocity during the friction test; $R$ is the radius of the bone sample hemisphere; $\mathit{E}\prime$ is the equivalent elastic modulus, based on Poisson׳s ratios and the elastic moduli by Hertz׳s contact stress analysis theory; *and* $W$ is the normal load$$\lambda = \frac{h_{\mathit{\min}}}{R_{a}}.$$

Notation: when *λ* ≥ 3, it is called fluid lubrication; when 1 ≤ *λ* \< 3, it is called mixed lubrication; and when *λ* \< 1, it is called boundary lubrication. $R_{a}$ is the composite surface roughness, calculated using$$R_{a} = \sqrt{R_{a1}^{2} + R_{a2}^{2}}.$$

3. Data analysis {#s0015}
================

As shown in [Tables 1](#t0005){ref-type="table"} and [2](#t0010){ref-type="table"}, the values of *λ* in both periods are all less than one. According the following notation of *λ*, it can be inferred that the lubricated forms in the three biolubricants are all in boundary lubrication. Further, the trend of boundary lubrication in [Fig. 1](#f0005){ref-type="fig"} could explain the variation of tribological behavior under different loads and velocities between bone and Ti--6Al--4V interface in different lubrication conditions in the related paper.
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[^1]: Notation: PS (physiological saline), SBF (human simulated body fluids), and FBS (fetal bovine serum).
